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Abstract: 
            One of the most common and deadly diseases in the world is a Heart Disease. This Disease taking 

many lives every year. To preserve lives, this disease needs to be discovered early. One of the least, easiest, 

quickest and expensive ways to detect disease is using machine learning (ML) technique. Researchers are 

concentrating on developing intelligent systems that employ machine learning and deep learning algorithms 

for accurately identifying cardiac defects based on electronic health data because these disorders can be 

fatal. Using patient data on critical health indicators, the study presents unique machine learning algorithms 

to help forecast cardiac disease. The main goal of this study is to identify the patient who is more prone to 

develop heart problems based on a number of medical traits. to predict the chance of a heart disease, the 

model is created by utilizing the patient's medical record. To classify and anticipate Heart disease, different 

Machine learning algorithms were used like KNN, CNN, logistic regression. A very useful technique was 

used to limit the model's capacity to improve the accuracy of heart attack predictions for any individual. 

The suggested model demonstrated a satisfactory level of strength and demonstrated acceptable accuracy 

for forecasting heart disease in a given individual through the use of KNN and logistic regression. 

Keywords — Machine learning, Deep learning, Heart Disease, Healthcare, Convolution neural 

network (CNN), Medical image analysis, Supervised learning. 
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I.     INTRODUCTION 

Providing healthcare is one of the main goals 

for humans. Everybody has the fundamental 

right to good health, in accordance with the 

principles of the World Health Organization. 

Regular health checks are believed to need 

access to suitable health care providers. Over 

31% of fatalities worldwide are caused by 

heart-related disorders. It can be particularly 

tough to correctly identify and treat a range of 

cardiac issues due to a lack of diagnostic 

facilities, medical experts with sufficient 

education, and other resources, especially in 

developing nations.[1] 

By providing precise and effective disease 

recognition, machine learning techniques have 

the potential to drastically change the medical 

industry.  

Heart diseases have been detected promptly, 

and a number of consequences have begun to 

become apparent [2] [3]. Reducing the risk of 

mortality is possible if illnesses associated with 

the heart can be identified earlier on. To find 

trends in the information and make inferences 

from it, several machine learning algorithms are 
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used on medical data. The majority of 

healthcare data have massive amounts and 

complex structures. Algorithms for machine 

learning have the ability to handle massive 

quantities of data and gain useful information 

from it. Historical data and real time input is 

used by Machine learning algorithms to make 

forecasts. Cardiologists may be encouraged to 

take action earlier by using this type of artificial 

intelligence framework for cardiac disease 

forecasting, which could preserve many lives 

by enabling more patients to obtain therapy in a 

shorter period of time. Prominent technologies 

that assist people working in any business 

determine unknown data's consequences from 

known facts are deep learning techniques. 

Numerous researchers used Machine learning 

models to forecast cardiac disease. Numerous 

common heart-related risk factors have been 

found, including raised cholesterol, diabetes, 

high bp, lack of physical 

activity, obesity which are considered 

controllable risk factors, and age, gender and 

genealogy, which are considered uncontrolled 

risk factors. 

II.     RELATED WORK 

The literature tackled heart disease prediction in 

several methods. The same inputs used in our 

study were employed in [4] to measure wearable 

smartphones and forecast the probability of 

cardiac illnesses with an accuracy of 84.6% using 

Naïve Bayes, SVM, and Functional Trees. 

Moreover, Naïve Bayes was utilized in [5] with 

the same dataset with a little higher accuracy of 

86.5%. 

The authors of [6] succeeded to achieve a 77.2% 

prediction accuracy through using the logistic 

regression approach on the Cleveland database, 

which is accessible at a UCI online data mining 

repository. 

Data mining perspectives have been proposed 

by Chaurasia et al. [7] for recognizing cardiac 

problems in human bodies. Numerous data 

mining techniques, including J-48, Naïve 

Bayes, and bagging, have been used in this 

strategy, utilizing the WEKA tool for machine 

learning. The machine learning portion 

involves the UCI laboratory. There are 313 

features and 13 attributes for prediction in the 

heart disease dataset. In terms of classification 

accuracy, Naïve Bayes provides 82.30%, J48 

provides 84.34%, and Bagging provides 

85.34%. 

R. Sharmila et al. 's proposed [8] to use data 

approaches to improve the dataset's prediction 

of cardiac diseases. SVM offered an accurate 

85%. Sequential SVM is less accurate than 

parallel SVM with respect to accuracy. 

A. K. Das, Chaudhuri, et al. [9] reported that no 

one strategy was effective. They compared 

numerous approaches such as random forest and 

logistic regression. K means clustering is 

implemented for validation, and its accuracy is 

85.1%. 

Using the Random Forest machine learning 

technique, Ricardo Buettner and Marc Schuster 

[10] introduced an innovative method to classify 

heart disease. A database gathering clinical data 

as well as patient test results was utilized to 

evaluate the approach's effectiveness. When the 

model used a 10-fold cross-validation approach, 

researchers noticed it exceeded other machine 

learning algorithms evaluated on the same 

dataset, with an overall accuracy of 84.45%. 

Additionally, the model showed an overall 

accuracy of 82.89% even in the absence of cross-

validation. 

III. METHODOLOGY 

A. Data Collection 

Kaggle was the source of the dataset [11]. 

Based on Table I's description, the dataset has 

303 instances overall with 13 attributes. 

Data element Description 

Age  

Sex  

Cp Pain in the chest 

Trestbps Blood pressure at rest 

Chol Cholesterol value 

Fbs Value of fasting blood sugar 
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Restecg Resting electrocardiographic results 

Thalach Maximum heart rate achieved 

Exang Exercise induced angina 

Oldpeak ST depression induced by exercise 

relative to rest 

Slope The peak exercise ST segment's slope 

Ca Number of major vessels 

Thal Defect type 

Target Diagnosis of heart disease 

Table I   DATASET 

B. Data Preprocessing 

  Data preparation is crucial because the 

caliber of the data that is used to build a 

model for machine learning significantly 

impacts its performance. Data preparation 

includes converting, resampling, and feature 

selection in addition to cleaning the data by 

removing outliers and corrupted or missing 

data points. 

We began searching for any missing data, 

but we were not able to find any. Here are a 

few missing variables in the original 

dataset's characteristics, which may 

contribute to inaccurate outcomes and 

decrease the accuracy of the model. The 

"mean of column" approach is the most 

efficient method to replace the missing value 

in this situation. This method converts the 

mean or average of the surrounding numbers 

with 0 [12]. It then uses the right away 

estimated number to modify the 0 value. The 

values in the dataset were then transformed 

from numeric to nominal to make sure they 

worked with the machine learning methods 

that were being used. We searched for 

outliers and discovered a few, as Table II 

demonstrates. 

 

Attributes Outlier Values 

Age of patient None 

Cholestrol 418,565,393,406,408 

Trestbps 175,179,181,200,174,192 

Thalach 71 

Oldpeak 4.2,6.2,5.6,4.2,4.4 

Table II LIST OF OUTLIERS 

Only the severe outliers were eliminated since 
the mild outliers assist in establishing the final 
diagnosis. 

C. Building Model 

The data is examined using various machine 

learning algorithms. If the method is 

supervised learning, then it will be applied to 

a training and testing set that has been 

constructed. After that, a cross-validation 

procedure is carried out to confirm that the 

earlier procedures were completed accurately. 

The algorithm's accuracy will then be shown 

by the system when the cross-validation 

process is successful. The system will then 

stop when every process has been successfully 

performed. If the system determines after 

analysis that the data does not belong to a 

supervised learning method, it will 

immediately stop and begin analyzing the next 

data set. 

In this work, a number of Machine learning 

methods such as decision tree, random forest, 

SVM were used. These techniques have been 

proven to be effective and produce positive 

outcomes, making them some of the best 

machine learning classifiers on the market. 

1.1 Support Vector Machine (SVM) 

For regression and anomaly detection, support 

vector machines are used. SVM are 

supervised learning technique. As seen in 

Figure 1, the goal is to label using one or more 

feature vectors with the goal to establish 

decision boundaries between various classes. 

The sites that are near to each other are 

referred to as support vectors. 
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Fig1: Support Vector Machine 

1.2 Decision Tree 

Decision trees are a tool for visualizing 

algorithms. The classification models in 

machine learning are developed using the 

decision tree method [13]. The classification 

model's tree-like structure acts like its 

foundation. This comes inside the group of 

supervised learning, when the desired result 

is known in advance. The Decision Tree 

algorithm can be applied to both numerical 

and categorical data. 

Multiple variables can triggered, including 

cholesterol levels, BP, weight,nicotine, and 

cholesterol. The most difficult component of 

the decision tree is choosing which node is 

the root. The element that is present in the 

root nodes needs to be used to categorize the 

data precisely. We utilize age as the root 

node. Understanding the decision tree is 

easy. 

 

1.3 Random Forest Classification 

When deployed with high-dimensional data, 

the Random Forest classifier provides great 

efficiency and accuracy in machine learning 

techniques. A group of unpruned 

classification-based trees is known as Random 

Forest [14]. Because there is a small 

likelihood of overfitting and it is ineffective 

over noise in the dataset, it works incredibly 

well whenever applied to a variety of real-

world applications. It typically increases the 

accuracy of data used for testing and 

validation. It also operates more quickly than 

other tree-based algorithms. 

Similar to a decision tree, the Random 

Forest classifier fits a super defined number 

of decision trees on subsamples of the data 

rather than constructing a single tree for 

classification. This promotes both the 

classification power and the diversity of the 

system [16]. 

 

IV. RESULT AND DISCUSSION 

As the experiment was across, the results 

showed that Random Forest and SVM 

surpassed Decision trees. The SVM-developed 

model has a 98% accuracy rate, that is 8.01 

percent more than and around 13.01 percent 

more than the decision tree. Similar to this, the 

Random Forest model surpasses our second-

best SVM model with an accuracy of 99% for 

the prediction of heart attack,. Regretfully, we 

were unable to locate a decision tree that 

worked effectively with the data that we have. 

Model Precision Recall ROC Area 

SVM 0.994 0.994 0.994 

Random Forest 0.996 0.996 1.00 

Decision Tree 0.903 0.903 0.955 

TABLE III. PERFORMANCE MEASURE OF 
MODEL 
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V. CONCLUSION: 

Decision Tree, Random Forest, and SVM are 

the modeling techniques utilized for machine 

learning that were evaluated in this study. 

Based on the comparative analysis, SVM is the 

most suitable algorithm because it provides 

better overall results and only has a 2% lower 

recall score than the models that had the best 

recall value. 

Additional effort is required to present 

additional data sets with the same properties in 

order to create an algorithm that is far more 

accurate. In addition, more features can be 

stated to the dataset to increase its diversity and 

potentially improve the accuracy of models 

with features that can be better correlated that 

yield better results. 
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